Abstract. The deconfined phase in finite temperature SU(2) gauge theory shows clear interaction effects in the temperature range 1 ~ T/T~ =< 2. The interaction measure A = (e -3 P)/T 4, defined in terms of the energy density e and the pressure P, peaks at some temperature T above the critical temperature T~ and is different from zero in the entire temperature interval mentioned. High statistics lattice calculations provide numerical results for the pressure P and the entropy density s = (e + P)/T. We interpret these results in terms of an ideal gas of quasi-gluons propagating in a refractive medium. The refractive properties of the medium are parametrized in terms of a temperature-dependent effective mass M(T) of the excitations, which is determined from the lattice data. It shows a quite non-trivial behaviour: M (T) decreases from T= T~ until T~ 2 T~.; beyond this point it starts increasing again, and at high temperatures it approaches the perturbative thermal mass M(T),,~gT.
Introduction
Finite temperature SU(2) gauge theory provides a transition from a low temperature confined phase to a high temperature state of deconfined gluons. The critical behaviour at the transition point has been conjectured to fall into the same universality class as that of the Ising model of the same spatial dimension [1, 2] . Extensive numerical studies [3] confirm this conjecture. While the transition itself thus appears to be quite well understood, the behaviour of the plasma just above the deconfinement point remains a rather open question, although it has also been studied in quite some detail by computer simulations of the lattice formulation and continues to be the subject of considerable speculation [4] [5] [6] [7] [8] [9] [10] [11] [12] . Since similar problems occur as well in full QCD, where they also * A. v. Httmboldt-Fellow, on leave from the Kurchatov Institute, 123 182 Moscow, Russia continue to attract much attention [ 13] , it seems worthwhile to return to the simpler SU(2) case, for which rather high precision lattice results are available.
To introduce the problem, we show in Fig. 1 the behavior of the energy density e and the pressure P as function of the temperature T, measured in units of the critical temperature T~ [6] . For an ideal gas of massless gluons, we have 
where g is the running coupling constant. This gives us for the entropy density s-(e + P)/T the form
and for the interaction measure
In this model we thus find that A is a measure particularly sensitive to non-perturbative interactions, while s contains only perturbative corrections to the ideal gas form. The behaviour of (4) is in Fig. 2 compared to the lattice results of Fig. 1 . While the simple model (2) reproduces some of the qualitative features of the lattice calculation, it does not agree in details. In particular, it cannot reproduce the peak found in A at a temperature clearly above T~. There is evidently more going on in the plasma than bag pressure plus perturbative corrections can account for. It was then noted [4] that the absence of massless gluon modes of low momentum lead to a peak structure in A, and a low momentum cut-off dependent on T-T~ was shown to reproduce the lattice results reasonably well [6] . The fate of the removed low-momentum modes is not particularly important for this agreement, so that lattice results cannot distinguish between models for this sector (massive gluons, remnant glueball states).
In the present paper, we want to address the question of interactions above T~ in a somewhat different way. The most obvious effect of the presence of a medium is the appearence of a non-trivial dielectric tensor: the medium becomes refractive. All excitations change their dispersion relations, and in particular, photons in a plasma behave as if they were massive. This "mass" is of dynamical origin and depends both on the properties of the medium (density, temperature) and on the momentum of the constituent in question. In an isotropic medium, the dielectric tensor can be decomposed into transversal and longitudinal parts. The corresponding forms for QCD are well-known in the limit of small coupling. The basic dimensional quantity is the plasma frequency w0, given by w~=g2T2dNf+2N~) 18 (5) with Nf and Arc for the number of flavours and ofcolours, respectively. Different limits of the dielectric tensor describe different physical situations. Thus the Debye screening mass is defined as the zero-frequency limit of the longitudinal part of the dielectric tensor, leading to mD =]/~a~0. For the thermodynamic properties of the gluon plasma, on the other hand, the most important contributions come from the high momentum limit of the transversal part of the dielectric tensor. The dispersion relation now becomes 
where k0 T is the energy of the transversal excitation and kr its momentum. We see that the refractive medium leads to an effective gluon mass M= (3 0)o2/2) a/2. In this paper, we will try to use the concept of a refractive medium over the entire temperature range from T~ to the perturbative regime, by introducing an effective dynamical mass for the gluons. The partition function of an ideal gas of gluons of mass M is given by
In this function, we shall consider the gluon mass as temperature-dependent. By calculating from (7) the pressure P and the entropy density s and comparing both with the lattice results, we have two independent ways to determine the temperature dependence of M(T). This amounts to parametrizing the effect of the interaction in the plasma in the form of a mass of non-interacting constituents, and we shall find that it gives us some interesting insight into the nature of the plasma above the deeonfinement point.
The efffective mass representation
The first step of our analysis is to solve (7) for M, using lattice results for pressure and entropy density. In principle, the entropy density is the more suitable thermodynamical quantity for lattice calculations, since it can be determined completely in terms of the difference between space-space and space-time plaquettes, while the pressure requires also plaquette averages on a symmetric lattice [6, 7, 15] . For this reason, the entropy density results go up to about 10 T~, while for the pressure they
